Ion Temperature Measurements with Charge Exchange Spectroscopy in CHS by K. Ida et al.
§28. lon Temperature Measurements with 
Charge Exchange Spectroscopy in CHS 
Ida, K., Xu, J., Minami, T., Narihara, K., CHS 
Group 
The radial profiles of ion temperature are 
measured with the television charge-exchange 
spectroscopy (TVCXS) [1] for the plasma 
produced with neutral beam (NB) heating in CHS. 
Figure 1 shows the central ion temperature 
measured with TVCXS and central electron 
. temperature measured with YAG Thomson 
scattering system as a function of line averaged 
electron density. Central electron temperature is 
much higher than ion temoorature at the low 
electron density of 2 x 1019m-3. However, as the 
electron density is increased, the central ion 
temperature becomes close to the electron 
temperature. At the low density, the radial profile 
of ion temperature is flatter than that of electron 
temperature, while it is almost identical to electron 
temperature profiles at higher density as shown in 
Fig.2. Transport analysis should be done to clarify 
whether the difference of radial profiles between 
ion and electron at the low density comes from the 
difference of energy deposition profiles or thermal 
diffusivity profiles between ion and electrons. 
Figure 3 shows the ion temperature profiles at 
the thermal collapse for the higher density NBI + 
ICRF heated plasma with relatively poor wall 
conditioning. Ion temperature near the plasma edge 
drops below 100 eV, while central ion temperature 
does not show any change at the beginning of 
thermal collapse. This data indicate that the thermal 
collapse starts from the plasma edge and develops 
towards the plasma center. The electron 
temperature profile also shows similar changes. 
The thermal collapse at high density region starts 
from the plasma edge, which is consistent to the 
_fact that thermal collapse is mainly due to the edge 
radiation from low-Z impurities such as oxygen 
not central radiation due to high-Z (metallic) 
impurities. 
1) Ida,K., Hidekuma, S., Rev. Sci. Instrum. 6 0, 
(1989) 867. 
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Fig.1. Central electron and ion temperature as a 
function of line averaged electron density 
for the NBI heated plasma in CHS 
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Fig.2. Radial profiles of ion temperature and 
electron temperature for the low density 
NBI heated plasma in CHS. 
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Fig.3.Ion temperature profiles at the thermal 
collapse in CHS. 
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